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(54) DOUBLE-SIDE POLISHING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To supply a liquid 
abrasive of a sufficient flow rate to the polishing part 
by forcibly sending the liquid abrasive from an 
abrasive supply hole arranged in an upper surface 
plate and/or a lower surface plate. 
SOLUTION: An abrasive supply hole 16b is arranged 
in a lower surface plate 16. A forcibly sending supply 
device 85 for forcibly sending slurry is composed of a 
slurry storage tank and a slurry sending pump. A 
communicating passage 86 is composed of a vertical 
pipe 86a communicating with the hole 16b by passing / ^ V i ' — H- 
through into a hollow autorotating shaft 36a, a 

horizontal pipe 86b communicating the vertical pipe ^ x \ 

86a with the sending supply device 85 and a pipe 




joint. The slurry pressurized to high pressure is sent through this communicating passage 
86 to be delivered from the abrasive supply hole 16b. Since the slurry delivered from the 
abrasive supply hole 16b flows to the outer periphery from the central part by centrifugal 
force by being received to the polishing surface of the lower surface plate 16 by this 
abrasive supply means, the slurry can be sufficiently supplied to the whole polishing part. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The top board and lower lapping plate which have the polished surface which moves 
relatively and grinds it to this work piece while inserting the tabular work piece arranged in the bore 
of the carrier with which a bore prepares and grows into a thin plate, and this carrier from the upper 
and lower sides, The carrier circular movement device in which carry out the circular motion which 
does not rotate said carrier in a field parallel to the field of this carrier, and turning migration of said 
work piece held between the top board and the lower lapping plate within said bore is carried out, 
Double-sided polish equipment characterized by having an abrasive material supply means to make 
said fed liquefied abrasive material discharge from the hole for abrasive material supply prepared in 
the top board and/or the lower lapping plate that a liquefied abrasive material should be supplied to 
the polish section which said polished surface and work piece contact and grinds this work piece. 
[Claim 2] Double-sided polish equipment according to claim 1 characterized by being in said 
abrasive material supply means, having prepared two or more holes for said abrasive material supply 
in a location which is different about the direction of a path of .a top board and/or a lower lapping 
plate, and establishing two or more paths which supply said liquefied abrasive material 
corresponding to the hole for these two or more abrasive material supplies. 

[Claim 3] Said top board and lower lapping plate are double-sided polish equipment according to 
claim 1 or 2 characterized by carrying out rotation actuation a core [ an axial center parallel to the 
direction which intersects perpendicularly with the field of said carrier ]. 

[Claim 4] The carrier electrode holder with which said carrier circular movement device holds said 
carrier, The shaft by the side of the electrode holder which an axial center is parallel to the direction 
which intersects perpendicularly with the field of said carrier, and is fixed to revolve by said carrier 
electrode holder, And it has a shaft by the side of the base which keeps a predetermined distance and 
is fixed to revolve by the base while an axial center is parallel to the shaft by the side of this 
electrode holder. The crank member to which the circular motion which does not rotate a carrier 
electrode holder to a base by making it circle in the shaft by the side of an electrode holder centering 
on the shaft by the side of said base is carried out, Double-sided polish equipment according to claim 
1, 2, or 3 characterized by providing the driving gear made to rotate this crank member centering on 
the shaft by the side of a base. 

[Claim 5] It is double- sided polish equipment according to claim 4 characterized by coordinating the 
shafts by the side of said base by synchronous means, such as a timing chain, so that two or more 
said crank members are prepared, and these two or more crank members may synchronize and it may 
move circularly. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to double-sided polish equipment. By rotating 
EKUSUTANARUGIYA (henceforth a "external gear"), and an internal gear (henceforth a "internal 
gear") with a different angular velocity from the former as double-sided polish equipment While 
making the carrier equivalent to the epicyclic gear which supported the processing ingredient 
(henceforth a "work piece") rotate, it is made to revolve around the sun. There is a thing using the 
epicyclic gear device which they move relatively and grind to a work piece while the top board and 
lower lapping plate of the carrier which have the polished surface allotted up and down sandwich a 
work piece from the upper and lower sides. It is used as wrapping equipment (lapping machine) or 
polishing equipment, this double-sided polish equipment has a high precision, and since it can grind 
both sides simultaneously, floor to floor time is short, and ends, and it fits split polish processing of 
the silicon wafer used as the raw material of a semiconductor chip etc. 
[0002] 

[Description of the Prior Art] The configuration of the polishing equipment using the conventional 
epicyclic gear device is explained based on drawing 1 1 . 1 12 is a top board, 1 14 is a lower lapping 
plate, abrasive cloth (cross) is attached to each front face, and the polished surface is formed by the 
abrasive cloth. 1 16 is an external gear and 1 18 is an internal gear. Moreover, it is a carrier, and a 
work piece 121 is held in the bore drilled by this carrier 120, and 120 gears with an external gear 116 
and an internal gear 118, and rotates. A top board 1 12 is coordinated with top board lathe dog 1 12a, 
and gear 1 12c is prepared at the head of shaft 1 12b which hung from this top board lathe dog 1 12a. 
Gear 1 12c gears to idle-gear 1 12d, and it has geared to gear 1 12e the idle-gear 1 12d. This gear 1 12e 
is prepared in a spindle 126 and the same axle that it should rotate to a spindle 126 and one. The 
lower lapping plate 1 14 is coordinated with gear 1 14b prepared in the lower lapping plate 1 14 on the 
same axle at the spindle 126 through gear 1 14a prepared in the same axle. The external gear 1 16 is 
coordinated with transfer gear 1 16b prepared in the external gear 1 16 on the same axle at the spindle 
126 through gear 1 16a prepared in the same axle. The internal gear 1 18 is coordinated with transfer 
gear 1 18b prepared in the internal gear 1 18 on the same axle at the spindle 126 through gear 1 18a 
prepared in the same axle. That is, this polishing equipment serves as 4 so-called way actuation 
methods which carry out revolution actuation of an external gear 1 16, an internal gear 1 18, a top 
board, and the lower lapping plates 112 and 114 with one driving gear. In addition, a spindle 126 is 
connected with the adjustable reducer 132, and the adjustable reducer 132 is connected with the 
motor 134 through the belt 136, and it controls the rotational speed of a spindle 126. 
[0003] According to the polishing equipment using this epicyclic gear device, for example so that the 
direction of the angular velocity of an internal gear 118 may become large compared with the 
angular velocity of an external gear 1 16 The speed ratio of gear 1 16a and transfer gear 1 16b, And 
when the speed ratio of gear 1 18a and transfer gear 1 18b is set up, respectively, the carrier 120 
which got into gear between the external gear 116 and the internal gear 118 revolves around the sun 
in the same direction (for example, it considers as a "counterclockwise rotation") as the hand of cut 
of an internal gear 118, and rotates clockwise. Moreover, although a lower lapping plate 1 14 
similarly rotates counterclockwise, since idle-gear 1 12d intervenes, a top board 112 rotates 
clockwise. In addition, according to polish conditions, a hand of cut, rotational speed, etc. of a carrier 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/14/2005 



JP,2000-042912,A [DETAILED DESCRIPTION] 



Page 2 of 1 1 



120 can be changed by setting out of the angular velocity of an external gear 116 and an internal gear 
118. 

[0004] Moreover, the liquefied abrasive material containing an abrasive grain etc. is supplied to the 
polished surface of the front flesh side of a work piece 121, and polish of a work piece 121 is 
suitably made according to an operation of the liquefied abrasive material. In polish of a silicon 
wafer, the abrasive material (common name "a slurry") by which alkaline polish liquid comes to 
distribute an abrasive grain is usually supplied between a silicon wafer and the polished surface of 
the surface plate for polish, and polish is made. Generally making a top board 112 trickle a liquefied 
abrasive material in the vertical direction from the upper part as an approach of supplying a liquefied 
abrasive material through the hole for abrasive material supply prepared by penetrating using pump 
power and gravity, and supplying is made. The liquefied abrasive material breathed out from the 
hole for abrasive material supply passes through between ****** carrier 120 comrades, flows to up 
to the polished surface of a lower lapping plate 114, and is supplied to the polish section which the 
polished surface and work piece 121 of a lower lapping plate 1 14 contact, and grinds the work piece 

121 while it is supplied to the polish section which the polished surface and work piece 121 of a top 
board 112 contact, and grinds the work piece 121. 

[0005] Drawing 12 is a top view explaining the example of arrangement of the carrier 120 
concerning the polishing equipment of drawing 1 1 , and the opening section A is between ****** 
carrier 120 comrades. This opening section A exists by sufficient size for the bore section and the 
outer-diameter section, and a liquefied abrasive material is suitably supplied also to up to the 
polished surface of a lower lapping plate 114. Thus, a liquefied abrasive material is fully supplied 
about both sides of a work piece 121 by the supply means from the easy upper part. Since according 
to this polishing equipment a liquefied abrasive material can be supplied suitably and a carrier 120 
can be made to exercise intricately, polish unevenness is prevented and work-piece 121 (for 
example, silicon wafer) polish can be carried out at homogeneity. Therefore, the display flatness of a 
work piece can be improved. Moreover, since both sides of a work piece 121 can be ground 
simultaneously, polish effectiveness can be improved. 

[0006] However, with the double-sided polish equipment using the above-mentioned conventional 
epicyclic gear device, since it becomes the structure which a carrier 120 moves between an external 
gear 116 and an internal gear 1 1 8, it is hard to respond to enlargement of the work pieces 121, such 
as the latest silicon wafer. That is, it is impossible to make the diameter of a carrier 120 larger than 
the radius of a surface plate, and the polished surface of a surface plate cannot be used efficiently. 
Moreover, with the double-sided polish equipment using the conventional epicyclic gear device, it is 
a complicated gear mechanism, and it will be difficult to enlarge and cost will increase an ingredient, 
processing, an arrangement tooth-space-problem, etc. and in respect of being various to manufacture 
large-sized equipment. 

[0007] For this reason, the applicant for this patent has developed the following double-sided polish 
equipments as a background technique. Namely, the carrier with which a bore is prepared in a thin 
plate and the double-sided polish equipment grows into it, It is double-sided polish equipment 
equipped with the polished surface which moves relatively and grinds it to the wafer while inserting 
the wafer which is the tabular work piece arranged in the bore of the carrier from the upper and 
lower sides, the top board which it has, and a lower lapping plate. The carrier circular movement 
device in which carry out the circular motion which does not rotate said carrier in a field parallel to 
Men of a carrier through a carrier electrode holder, and turning migration of the wafer held between 
the top board and the lower lapping plate within said bore is carried out is provided. In addition, the 
top board and the lower lapping plate are prepared so that revolution (rotation) motion may be 
carried out respectively. 

[0008] And in order to supply a liquefied abrasive material to the polish section which the polished 
surface and wafer of a top board and a lower lapping plate contact, and grinds the wafer, as shown in 
drawing 10 , natural drop of the liquefied abrasive material (slurry) is carried out. 39 is a slurry ring, 
and it is formed in the ring-like groove so that the slurry pumped up by the feeder of the liquefied 
abrasive material which is not illustrated may be stored. 39a is a supply pipe and is prepared as a 
duct which opens for free passage the slurry ring 39 and hole 14b for abrasive material supply 
prepared in the top board 14. A slurry passes and carries out natural drop of this supply pipe 39a, is 
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discharged from hole 14b for abrasive material supply, and is supplied to said polish section. In 
addition, 72 is a castellated shaft, and it is hung possible [ vertical movement ] while making a top 
board 14 rotate. 76 is a stationary plate and is being fixed to the soffit of a castellated shaft 72. Two 
or more splash bearing 78 which carries out the bearing of two or more soffits and lifting-and- 
holding shafts 79 of an air bag 77 rockable is being fixed to this stationary plate 76. Moreover, 80 is 
a movable plate, and while not being fixed to a castellated shaft 72, but being prepared possible 
[ vertical movement ] and the periphery section's serving as said slurry ring 39, an air bag's 77 upper 
bed and the upper bed of the lifting-and-holding shaft 79 by which the soffit was fixed to the top 
board 14 are being fixed. Therefore, if an air bag 77 is pressurized, the force of a direction of raising 
a top board 14 can be acquired, and the application-of-pressure load which a top board 14 gives to a 
wafer can be controlled. Moreover, according to an operation of the splash bearing 78, the polished 
surface of a top board 14 is made to follow in footsteps of the polished surface of a lower lapping 
plate 16 (refer to drawing 1 ), and it can tilt to it. 
[0009] 

[Problem(s) to be Solved by the Invention] However, with the double-sided polish equipment of the 
above-mentioned background technique, when a carrier 12 became a wrap gestalt extensively about 
a lower lapping plate 16 and supplied a liquefied abrasive material from hole 14b for abrasive 
material supply of a top board 14, the liquefied abrasive material collected on the carrier 12 upside, 
and did not flow below, but the technical problem that the polished surface of a lower lapping plate 
16 was not fully supplied occurred. That is, extent which a slurry is beginning to leak and is supplied 
to the polished surface of a lower lapping plate 1 6 from few clearances between the inner skin of a 
bore and the peripheral faces of a work piece by which the work piece was held etc. was not enough 
as the amount of supply. On the other hand, as shown in drawing 1 or drawing 3 , when the free 
passage hole 15 for passing a slurry was formed in a carrier 12, fixed effectiveness was in it. 
However, it was difficult to flow only at the place which is easy to flow and to supply the slurry of 
sufficient flow rate extensively from spacing of each polished surface and the front face of a carrier 
12 being dramatically narrow. It was difficult to supply a slurry near the center of each surface plate 
especially. Thus, by not supplying a slurry suitable for the polish section, the variation in 
temperature arises in the polished surface of each surface plate. This is because the polish heat by 
friction of a work piece and a polished surface cannot be cooled suitably, when the supply flow rate 
of a slurry is not enough. Thus, if the variation in temperature arises in a polished surface, polish 
conditions will change with each part of a work piece, and the polish precision of a work piece will 
be reduced as a result. 

[0010] Then, the object of this invention is in double-sided polish equipment equipped with the 
carrier which carries out the circular motion which does not rotate, to the polish section which the 
polished surface and work piece of a top board and a lower lapping plate contact, and grinds the 
work piece, is enabling supply of the liquefied abrasive material of sufficient flow rate, and is to 
raise polish precision. 
[0011] 

[Means for Solving the Problem] This invention is equipped with the next configuration in order to 
attain the above-mentioned object. Namely, the top board and lower lapping plate which have the 
polished surface where moves relatively, and which is ground to this work piece while inserting the 
tabular work piece arranged in the bore of the carrier with which a bore is prepared in a thin plate 
and this invention grows into it, and this carrier from the upper and lower sides, The carrier circular 
movement device in which carry out the circular motion which does not rotate said carrier in a field 
parallel to Men of this carrier, and turning migration of said work piece held between the top board 
and the lower lapping plate within said bore is carried out, It has an abrasive material supply means 
to make said fed liquefied abrasive material discharge, from the hole for abrasive material supply 
prepared in the top board and/or the lower lapping plate that a liquefied abrasive material should be 
supplied to the polish section which said polished surface and work piece contact and grinds this 
work piece. 

[0012] Moreover, it is in said abrasive material supply means, and two or more holes for said 
abrasive material supply are prepared in a location which is different about the direction of a path of 
a top board and/or a lower lapping plate, it becomes possible to cool the whole polished surface 



http ://www4 . ipdl .ncipi . go jp/cgi-bin/tran_webcgi_ej j e 



9/14/2005 



JP,2000-042912,A [DETAILED DESCRIPTION] 



Page 4 of 1 1 



surface with sufficient balance by two or more paths which supply said liquefied abrasive material 
corresponding to the hole for these two or more abrasive material supplies having been established, 
arid lowering of the polish precision of the polished surface resulting from polish heat can be 
prevented more suitably. 

[0013] Moreover, by rotation actuation being carried out a core [ an axial center parallel to the 
direction which intersects perpendicularly with the field of said carrier ], said top board and lower 
lapping plate can make a work piece, a top board, and a lower lapping plate exercise intricately 
relatively, and can improve polish precision. 

[0014] Moreover, the carrier electrode holder with which said carrier circular movement device 
holds said carrier, The shaft by the side of the electrode holder which an axial center is parallel to the 
direction which intersects perpendicularly with the field of said carrier, and is fixed to revolve by 
said carrier electrode holder, And it has a shaft by the side of the base which keeps a predetermined 
distance and is fixed to revolve by the base while an axial center is parallel to the shaft by the side of 
this electrode holder. By providing the crank member to which the circular motion which does not 
rotate a carrier electrode holder to a base by making it circle in the shaft by the side of an electrode 
holder centering on the shaft by the side of said base is carried out, and the driving gear made to 
rotate this crank member centering on the shaft by the side of a base Though it is an easy 
configuration, the circular motion which does not rotate suitably the carrier held at the carrier 
electrode holder can be carried out. 

[0015] Moreover, two or more said crank members are prepared, and a carrier can be made to 
exercise suitably and stably with an easy configuration by the shafts by the side of said base being 
coordinated by synchronous means, such as a timing chain, so that these two or more crank members 
may synchronize and it may move circularly. 
[0016] 

[Embodiment of the Invention] Hereafter, the suitable example of this invention is explained to a 
detail based on an accompanying drawing. Drawing 1 is the strabism exploded view having shown 
typically one example of the basic configuration concerning the double-sided polish equipment of 
this invention, and drawing 2 is the sectional side elevation showing the physical relationship of each 
configuration at the time of the example of drawing 1. operating. This example is double-sided polish 
equipment which grinds the wafer 10 of the silicon which is a tabular work piece, and is equipped 
with the top board 14 and lower lapping plate 16 which move relatively and grind it to a wafer 10 
while inserting the carrier 12 with which bore 12a prepares and grows into a thin plate, and the wafer 
10 arranged in the bore of the carrier 12 from the upper and lower sides. The abrasive cloth called a 
cross is attached to each front face of a top board 14 and a lower lapping plate 16, and polished 
surfaces 14a and 16a are formed in it by the abrasive cloth. Moreover, rotation actuation of the top 
board 14 and lower lapping plate 16 of this example is carried out a core [ an axial center parallel to 
the direction which intersects perpendicularly with the field of a carrier 12 ]. The wafer 10 has fitted 
in loosely in circular and circular bore 12a, and has free size which can rotate in bore 12a. As for a 
carrier 12, what was formed for example, with the glass epoxy plate, and was set to 0 or about 7mm 
in thickness to the wafer 10 with a thickness of 0 or 8mm is common. 

[0017] 20 is a carrier circular movement device and is an example of a motion device for which a 
carrier 12 is made to exercise for in a field parallel to Men of the carrier 12, and the wafer 10 held 
between the top board 14 and the lower lapping plate 16 within bore 12a is made to exercise. The 
carrier circular movement device 20 in this example carries out the circular motion which does not 
rotate a carrier 12 in a field parallel to Men of the carrier 12, and carries out turning migration of the 
wafer 10 which was held within bore 12a and pinched by the top board 14 and the lower lapping 
plate 16. That is, when not considering thickness of a carrier 12, the circular motion which does not 
rotate to the carrier 12 will be carried out in the same field as Men of a carrier 12. The concrete 
configuration of this carrier circular movement device 20 is explained below. 
[0018] 22 is a carrier electrode holder, is formed in the shape of a ring, and holds the carrier 12. 
Here, a coordinated means 50 to coordinate a carrier 12 and the carrier electrode holder 22 is 
explained. Drawing 3 is an explanatory view ((a) is a top view and (b) is a sectional view) explaining 
the whole example gestalt of a carrier 12 and the carrier electrode holder 22, and drawing 4 is an 
important section expanded sectional view explaining an operation of the coordinated means of 
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drawing 3 . The coordinated means 50 is made to hold by making it coordinate with the carrier 
electrode holder 22 so that the elongation by the thermal expansion of the carrier 12 may be 
absorbed while the carrier 12 does not rotate a carrier 12. With the coordinated means 50 of this 
example, as shown in drawing 4 , it has the pin 23 prepared in the carrier electrode-holder 22 side, 
and hole 12b which path clearance was prepared in the direction of elongation by the thermal 
expansion of the carrier 12 (the direction of a path of the carrier 12 circular in this example), and was 
formed in the carrier 12 that it should fit loosely into a pin 23. The path clearance of hole 12b should 
just be formed in the slot that what is necessary is just to prepare suitable for the direction which 
absorbs the elongation by the thermal expansion of a carrier 12 at least. 

[0019] Moreover, in this example, when it expands thermally also about the periphery edge, the 
carrier 12 is formed so that it can slide suitably, and path clearance may arise between inner skin 22a 
of the carrier electrode holder 22. That is, the outer diameter of a carrier 12 is formed in the 
predetermined dimension minor diameter rather than the bore of inner skin 22a. And it has set 
directly by inserting in the pin 23 of the carrier electrode holder 22 hole 12b of a carrier 12 which 
prepared path clearance in consideration of [ having mentioned above ] the thermal expansion of a 
carrier 12. Thus, a carrier 12 can be made to coordinate with an easy configuration suitable for the 
condition of having carried out the baffle to the carrier electrode holder 22, by having a coordinated 
means 50 to absorb the elongation by the thermal expansion of a carrier 12. Thereby, the elongation 
of a carrier 12 can be missed suitably, and can be absorbed and deformation of a carrier 12 can be 
prevented. Moreover, since a carrier 12 is a configuration with which it equips by inserting in the 
carrier electrode holder 22, the simplification of the activity at the time of wearing is made. 
[0020] Next, the height adjustment function of the carrier 12 with which the carrier electrode holder 
22 is equipped is explained. 23 a is a flange and is prepared in the washer configuration at one at the 
halfway section of a pin 23. This flange 23 a is prepared in the carrier electrode-holder 22 side, and 
has become the supporter supported directly that a carrier 12 should be held. Under the flange 23 a of 
a pin 23, the pin 23 is formed in screw section 23b possible [ wearing to lower-berth section 22b of 
the carrier electrode holder 22 ]. By adjusting the degree screwed in lower-berth section 22b of the 
screw section 23b carrier electrode holder 22, the height adjustment of flange 23a is prepared 
possible. Thus, by having prepared flange 23a, the height location of a carrier 12 can be adjusted 
suitably, and a carrier 12 can be appropriately held with the carrier electrode holder 22. 
[0021] That is, when adjusting the height of flange 23a, and abrasive cloth 16a of a lower lapping 
plate 16 is exhausted and it becomes thin, it can respond to change of conditions suitably, and it can 
hold suitably so that a carrier 12 may not produce bending in the almost same height as the abrasive 
cloth 16a page of the lower lapping plate 16. Therefore, a carrier 12 can be held suitably horizontally 
and the grinding crack of a wafer 10 and polish precision degradation can be prevented. Moreover, 
by the front face of flange 23a, the peripheral face of a carrier 12 will be received selectively and 
sliding by telescopic motion of a carrier 12 can be supported suitably. That is, since the crawler 
bearing area of the peripheral face (underside) of a carrier 12 and the top face by the side of the 
carrier electrode holder 22 can be made small, sliding-friction resistance can be reduced and it can be 
suitably slid on a carrier 12. Thereby, the flexible force by the heat of a carrier 12 etc. is opened 
suitably, and generating of a carrier 12 of distortion can be prevented. 

[0022] In the above example, although the support height of a carrier 12 was adjusted by adjusting 
the height of flange 23a of a pin 23, if it is the suitable means which it is needless to say that it is not 
restricted to this as for this invention, and can support a carrier 12 in predetermined height, 
especially the configuration will not be limited. For example, the supporter supported that the device 
in which you make it go up and down carrier electrode-holder 22 the very thing should be 
established, and a carrier 12 should be held may be the top face of lower-berth section 22b of the 
carrier electrode holder 22 fundamentally. In addition, the top face of lower-berth section 22b of 
irregularity being prepared is natural in order to raise slipping nature. 

[0023] Next, other coordinated means which start this invention based on drawing 5 are explained. 
Drawing 5 (a) is a top view and drawing 5 (b) is a sectional view. As for this example, unlike said 
example, only the coordinated means 50 possesses the engaged portion 52 of the shape of an internal 
gear by which the coordinated means 50 was formed in the carrier electrode-holder 22 side, and the 
engagement section 42 of the shape of an external gear prepared in the carrier 12 side so that play 
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might be given to the engaged portion 52 and it might engage with it so that clearly [ drawing ]. That 
is, it is the gestalt which gave play and engaged the gear prepared in the periphery of a carrier 12, 
arid the gear prepared in the inner circumference of the ring-like carrier electrode holder 22. A 
carrier 12 can be made to coordinate suitable for the carrier electrode holder 22 with an easy 
configuration also by this. And the same effectiveness as said example can be acquired. 
[0024] Next, based on drawing 1 and drawing 2 , the example concerning each configuration of the 
carrier circular movement device 20 is explained. 24 is a crank member, and it is equipped with shaft 
24b by the side of the base which keeps a predetermined distance and is fixed to revolve by the base 
30 (refer to drawing 2 ) while an axial center is parallel to the axis L of a top board 14 and a lower 
lapping plate 16 and an axial center is parallel to shaft 24a by the side of the electrode holder fixed to 
revolve by the carrier electrode holder 22, and shaft 24a by die side of the electrode holder. That is, it 
is formed so that it may have the same function as the crank arm of a crank chain. In this example, 
this crank member 24 is making it circle in shaft 24a by the side of an electrode holder focusing on 
shaft 24b by the side of a base, and carries out the circular motion which does not rotate the carrier 
electrode holder 22 to a base 30 while it is allotted to four between a base 30 and the carrier 
electrode holder 22 and supports the carrier electrode holder 22. Shaft 24a by the side of an electrode 
holder is inserted in bearing 22c prepared in the peripheral face of the carrier electrode holder 22 by 
projecting pivotable, and is fixed to revolve. Thereby, a carrier 12 circles by M [ eccentric ] Carrying 
out from the axis L of a top board 14 and a lower lapping plate 16 (circular motion which does not 
rotate). The radius of the turning circular motion is the same as spacing (distance of eccentricity M) 
of shaft 24a by the side of an electrode holder, and shaft 24b by the side of a base, and all the points 
of a carrier 12 serve as motion describing the locus of the same small circle. 
[0025] Moreover, 28 is a timing chain and is hung about on the sprocket 25 (this example four 
pieces) fixed to shaft 24b by the side of the base of each crank member 24 by the same axle. This 
timing chain 28 and four sprockets 25 constitute a synchronous means to coordinate shaft 24b by the 
side of four bases, and to synchronize them so that four crank members 24 may synchronize and 
move circularly. This synchronous means is an easy configuration and can make a carrier 12 exercise 
suitably and stably. By this, polish precision can be improved and the display flatness of a wafer can 
be improved. In addition, as a synchronous means, it is not restricted to this example and, of course, 
a timing belt or a gear may be used. 32 is a motor (for example, a GYADO motor or a servo motor), 
and 34 is the output gear fixed to the output shaft. The output gear 34 meshes with the gear 26 fixed 
to shaft 24b by the side of the base of the crank member 24 by the same axle. Thereby, the revolution 
driving gear made to rotate the crank member 24 focusing on shaft 24b by the side of a base is 
constituted. 

[0026] In addition, two or more motors (for example, electric motor) arranged as a revolution driving 
gear respectively corresponding to each crank member 24 can also be used. If it is an electric motor, 
synchronous motion of two or more crank members 24 can be carried out, and a carrier 12 can be 
made to exercise smoothly by taking a synchronization electrically. Moreover, although this example 
explained the case where four crank members 24 were arranged, this invention can support the 
carrier electrode holder 22 suitably, if there are not only this but at least three crank members 24. 
Furthermore, if the mobile and said carrier electrode holder 22 of the X-Y table which can obtain 
two-dimensional motion are unified and it enables it to exercise by composition of a biaxial 
rectilinear motion which intersects perpendicularly, by actuation of one crank member 24, rotate, 
there is nothing and the circular motion of the carrier electrode holder 22 can be carried out. That is, 
by showing around with the guide prolonged in biaxial [ biaxial and an X-Y table cross at right 
angles ], said mobile carries out motion which does not rotate and can use motion of this mobile 
suitable for motion (circular motion which does not rotate) of the carrier electrode holder 22. 
Moreover, you may make it prepare a driving means in the X-Y table itself, not using the crank 
member 24 at all. That is, the carrier electrode holder 22 united with said mobile may be made to 
exercise by using the drive of the X-axis which consists of combination, such as a servo motor which 
makes the member of the X-axis and a Y-axis drive directly, respectively, a ball screw or a servo 
motor, and a timing chain, and a Y-axis (circular motion which does not rotate). In this case, 
although at least two motors will be used, the various two-dimensional motion which does not rotate 
besides the turning circular motion can be obtained by controlling a motor, and that motion can be 
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used for polish of a wafer 10. 

[0027] 36 is a motor for a lower lapping plate revolution, and is a power plant which makes a lower 
lapping plate 16 rotate. For example, a GYADO motor or a servo motor can be used and the output 
shaft may be made to link with the revolving shaft of a lower lapping plate 16 directly. 38 is a power 
means for a top board revolution, and makes a top board 14 rotate. What is necessary is just to use 
suitably what serves as revolution power, such as an electric motor, like the motor 36 for a lower 
lapping plate revolution. The motor 36 for a lower lapping plate revolution and the power means 38 
for a top board revolution can respond to the thing which can change a hand of cut and rotational 
speed freely, then various polish specifications flexibly. Moreover, with this double-sided polish 
equipment, the wafer 10 arranged in bore 12a of a carrier 12 is made sandwiches by the top board 14 
and the lower lapping plate 16, as shown in drawing 2 , and polish processing of that wafer is made. 
Under the present circumstances, the force in which a wafer 10 is compressed is based on the 
application-of-pressure means mainly formed in the top board 14 side (refer to drawing 10 ). For 
example, pneumatic pressure is used, and the maximum welding pressure is the self-weight of a top 
board 14, and you may make it the air bag method made to act so that welding pressure may be 
reduced by raising pneumatic pressure adjust the thrust to the wafer 10 of a top board 14. This air 
bag method can adjust welding pressure suitably and easily by controlling pneumatic pressure. In 
addition, the lifting device 40 which moves vertically the top board 14 other than an application-of- 
pressure means is formed in a top board 14 side, and when it is feeding and discarding of a wafer 10, 
it operates. 

[0028] Moreover, as shown in drawing 1 , 62 is a roller and is an example of a vibration isolation 
means to contact a top board 14 and to prevent the shake by the direction parallel to the field of the 
carrier 12 of the top board 14. The guide-idler body (not shown) prepared in about 14 top board on a 
base 30 is equipped with this roller 62 free [ a revolution ] so that periphery 14c of a top board 14 
may be contacted suitably. With two or more of these rollers 62, by inserting a top board 14, in case 
a polish process is made, migration in a direction parallel to the field of the carrier 12 of a top board 
14 is regulated, and an oscillation can be prevented. 

[0029] Next, the supply means of a liquefied abrasive material is explained based on drawing 1 and 
drawing 3 . Hole 14b for abrasive material supply which supplies a slurry (liquefied abrasive 
material) to the polish section which a wafer 10 contacts polished surface 14a of the top board 14, 
and grinds this wafer 10 is prepared in the top board 14. Especially that gestalt or its number is not 
limited that hole 14b for this abrasive material supply just prepares a liquefied abrasive material in 
the polish section of a wafer 10 fully suitably in the magnitude which can supply homogeneity and 
does not have an adverse effect on that polish. In addition, 21 pieces are located in the shape of a 
matrix in total, each can open hole 14b for abrasive material supply of this example in a minor 
diameter, and it is prepared so that it may be distributed over a top board 14 at isodensity. In 
addition, hole 14b for abrasive material supply of this example is penetrated and prepared in the 
vertical direction at the top board 14. Moreover, although drawing 3 does not show, the tube etc. is 
connected with the upper bed of hole 14b for abrasive material supply like drawing 10 , and it is 
prepared so that the liquefied abrasive material pumped up with the pump etc. may be distributed 
suitably and may be supplied. 

[0030] And the free passage hole 15 which supplies liquefied polish liquid to the polish section 
which the liquefied abrasive material supplied from hole 14b for abrasive material supply is passed, 
and a wafer 10 contacts polished surface 16a of a lower surface plate (lower lapping plate 16), and 
grinds this wafer 10 is formed in the carrier 12. That size, a configuration, or its number is not 
limited that this free passage . hole 15 should just be formed in the location which does not affect the 
reinforcement of a carrier 1 2 at a suitable gestalt. In addition, in the example shown in drawing 3 , 
five circular free passage holes 15 have opened in the center of a carrier 12, and the circumferencial 
direction of a carrier 12 in total among ****** bore 12a. 

[0031] According to this carrier 12, liquefied polish liquid can be supplied suitable for both sides of 
the wafer 10 ground, and can be ground suitably. That is, liquefied polish liquid can flow and fall 
from the free passage hole 15 which is an open beam hole to a carrier 12, and it can flow in suitable 
also for the rear face (field in contact with polished surface 16a) of a wafer 10. For this reason, 
polish conditions can be equalized and both sides of a wafer 10 can be ground with a sufficient 
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precision. In addition, like the case of conventional double-sided polish equipment, in the direction 
of a periphery, the liquefied polish liquid supplied on polished surface 16a overflows, is discharged, 
is collected further, and it circulates through it suitably from polished surface 16a one by one. 
[0032] Next, based on drawing 6 - drawing 9 , the example of the abrasive material supply means 
which is the characteristic configuration of this invention is explained. Drawing 6 is a sectional view 
explaining the abrasive material supply means formed in the lower lapping plate. Drawing 7 is a 
sectional view explaining the abrasive material supply means formed in the top board. Moreover, it 
is an explanatory view explaining the abrasive material supply means which is formed in a top board 
and equips drawing 8 and drawing 9 with the supply path of two or more slurries (liquefied abrasive 
material). In addition, about the same configuration as the example explained above, the same sign is 
attached and explanation is omitted. 

[0033] An abrasive material supply means to make the fed slurry discharge is shown in drawing 6 
from hole 16b for abrasive material supply prepared in the lower lapping plate 16 that a liquefied 
abrasive material (slurry) should be supplied to the polish section which said polished surfaces 12a 
and 14a and said wafer 10 contact, and grinds the wafer 10. 85 is a feeding feeder which feeds a 
slurry and consists of a tank which stores a slurry, a pump which feeds a slurry. 86 is a free passage 
way and is constituted by horizontal pipe 86b which opens for free passage vertical tubing 86a which 
is allotted to the axial center of hollow rotation shaft 36a which makes a lower lapping plate 16 
rotate in the vertical direction, and is open for free passage to hole 16b for abrasive material supply, 
its vertical tubing 86a, and the feeding feeder 85, the pipe joint, etc. The slurry pressurized by high 
voltage is sent through this free passage way 86, and it is breathed out from hole 16b for abrasive 
material supply. According to this abrasive material supply means, the slurry of sufficient flow rate 
can be compulsorily supplied to said polish section suitably (feeding), especially the polished 
surfaces 12a and 14a are cooled suitably, and the skin temperature of polished surfaces 12a and 14a 
can be equalized. In addition, the slurry breathed out from hole 16b for abrasive material supply 
prepared in the core of a lower lapping plate 16 flows from a core suitably to a periphery with a 
carrier eclipse and a centrifugal force to polished surface 16a of a lower lapping plate 16. For this 
reason, although hole 16b for abrasive material supply is one, enough many slurries can be suitably 
supplied to the whole polish section. 

[0034] An abrasive material supply means to make the fed slurry discharge is shown in drawing 7 
from hole 14b for abrasive material supply prepared in the top board 14 that a liquefied abrasive 
material (slurry) should be supplied to the polish section which said polished surfaces 12a and 14a 
and said wafer 10 contact, and grinds the wafer 10. 85a is a feeding feeder which feeds a slurry, and 
consists of a tank which stores a slurry, a pump which feeds a slurry. 87 is a free passage way and is 
constituted by branch pipe 87b which branches from vertical tubing 87a which is allotted to the axial 
center of hollow rotation shaft 38a which makes a top board 14 rotate in the vertical direction, and is 
open for free passage to feeding feeder 85a, and its vertical tubing 87a, and is open for free passage 
to hole 14b for abrasive material supply, the pipe joint, etc. The slurry pressurized by high voltage is 
sent through this free passage way 87, and it is breathed out from hole 14b for abrasive material 
supply. According to this abrasive material supply means, the slurry of sufficient flow rate can be 
compulsorily supplied to said polish section suitably (feeding), especially the polished surfaces 12a 
and 14a are cooled suitably, and the skin temperature of polished surfaces 12a and 14a can be 
equalized. In addition, of course, the abrasive material supply means shown in drawing 6 and the 
abrasive material supply means shown in drawing 7 may be used simultaneously, and the skin 
temperature of polished surfaces 12a and 14a can be equalized still more suitably. 
[0035] Next, the operation effectiveness in the case of the ability to supply the slurry of sufficient 
flow rate to the polish section is explained by feeding a slurry like the example of drawing 6 and 
drawing 7 based on comparative experiments. About the case where a slurry 0.51./m is supplied to 
the polish section, and the case where a slurry 3.01./m is supplied to the polish section, the polish 
process of 1 time of a wafer was made into 60 minutes, and the polish process (it is 300 minutes by 
the grand total) of five batches was performed continuously, respectively. In addition, conditions 
other than the flow rate of a slurry presuppose that it is the same. Eight measure points were set as 
the location where the front faces (polished surface) of a lower lapping plate 16 differ radially, and it 
measured every 60 minutes about the skin temperature of each of that measure point including the 
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time of polish process initiation (0 minute). And it compared about the variation in the average value 
of the skin temperature at the time of measurement of each of that time, and the skin temperature 
between each measure point in every time of measurement of each time. Moreover, eight measure 
points were set as the location which was processed at each polish process and where the wafers 
differ radially for every wafer, the thickness of each of that measure point was measured, and it 
compared about the variation in the thickness of a wafer. 

[0036] An experimental result is explained below. First, the skin temperature of a lower lapping 
plate 16 is explained, the case where 0.51./m is supplied — the mean temperature — the time of polish 
initiation (0 minute) — Centigrade — the event of what was about 22 degrees passing 300 minutes — 
Centigrade — it went up even at about 34 degrees, and ****** of about 12 degrees arose in 
Centigrade. Moreover, the highest of the variation in the temperature between each measure point for 
every time of measurement of each time was about 3 times in Centigrade on the average about 5 
times at Centigrade. On the other hand, when 3.01./m was supplied, the mean temperature was almost 
regularity (difference of less than 1 time) in about 28 Centigrade through the time of all 
measurement, and the highest of the variation in the temperature between each measure point for 
every time of measurement of each time was 1 or less time on the average about 1.5 degrees in 
Centigrade. 

[0037] Next, the variation in the thickness of the wafer by which polish processing was carried out is 
explained. When 0.5L/m was supplied, there was 1.3-micrometer variation in a maximum of 2.2 
micrometers and an average. On the other hand, when 3.01./m was supplied, in a maximum of 0.8 
micrometers and an average, it was 0.6-micrometer variation. That is, the polish precision beyond 
twice was able to be acquired as compared with the case of 0.51./m. Thus, when 3.01./m was 
supplied, the polished surface could be maintained to homogeneity temperature and flattening of a 
remarkable wafer with a high precision was able to be performed. That is, while being able to 
prevent skin temperature (temperature of abrasive cloth side) lifting of the polished surfaces 14a and 
16a of each surface plates 14 and 16 by increasing the amount of supply of a slurry, variation in the 
skin temperature of polished surfaces 14a and 16a can be made small. Thus, the polish precision of a 
wafer can be remarkably improved by maintaining the polish conditions about the skin temperature 
of polished surfaces 14a and 16a at homogeneity. 

[0038] Next, based on drawing 8 and drawing 9 , an abrasive material supply means equipped with 
the supply path of two or more slurries is explained. Both of the examples are prepared in two or 
more locations where hole 14b for abrasive material supply differs about the direction of a path of a 
top board 14, it corresponds to hole 14b for the abrasive material supplies of two or more, and the 
path which supplies a slurry is prepared in two or more lines. A slurry is made to breathe out from 
hole 14b for each abrasive material supply in the example of drawing 8 through two or more supply 
paths 98a, 98b, and 98c which consist of ducts which pass along the inside of the distributor 89 
formed in the revolving shaft, and a revolving shaft from two or more feeding feeders 88a, 88b, and 
88c. In addition, a distributor 89 is a well-known technique which carries out the seal of the fluid and 
supplies it in the member to rotate. 97 is a sequencer and sends a command signal to two or more 
feeding feeders 88a, 88b, and 88c in response to the signal of the thermo sensors 99a, 99b, and 99c 
arranged near the hole 14b for each abrasive material supply. Feedback control of each supply paths 
98a, 98b, and 98c is carried out by this about the flow rate of the slurry which flows and is breathed 
out from hole 14b for each abrasive material supply etc., polished surfaces 14a and 16a are cooled, 
and the skin temperature is maintained uniformly. 

[0039] That is, each feeding feeders 88a, 88b, and 88c are equipped with the tank which adjusts the 
temperature of a slurry separately, the pump which can carry out adjustable [ of the flow rate of the 
slurry to feed ]. Therefore, by controlling each feeding feeders 88a, 88b, and 88c by the sequencer 
97, the amount of supply of a slurry is raised to hole 14b for the abrasive material supply near 
[ which the polish heat of polished surfaces 14a and 16a generates ] the part, or the slurry of low 
temperature can be supplied to it. By this, corresponding to the heating situation like each part of 
polished surfaces 14a and 16a, it can cool suitably, the skin temperature can be equalized 
extensively, and the polish precision of a wafer can be improved remarkably. 
[0040] Moreover, it is made to branch from 88d of feeding feeders, and a slurry is made to breathe 
out from hole 14b for each abrasive material supply in this example of drawing 9 through two or 
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more supply paths 98a, 98b, and 98c which consist of two or more automatic flow control valves 
83a, 83b, and 83c, a distributor 89, a duct passing through the inside of a revolving shaft, etc. 97 is a 
sequencer and sends a command signal to two or more automatic flow control valves 83a, 83b, and 
83c in response to the signal of the thermo sensors 99a, 99b, and 99c arranged near the hole 14b for 
each abrasive material supply. The flow rate of the slurry which flows each supply paths 98a, 98b, 
and 98c, and is breathed out from hole 14b for each abrasive material supply by this is controlled by 
two or more automatic flow control valves 83a, 83b, and 83c, polished surfaces 14a and 16a are 
cooled, and the skin temperature is maintained uniformly. 

[0041] Thus, if the polish heat of polished surfaces 14a and 16a increases the amount of supply of a 
slurry to hole 14b for the abrasive material supply near [ to generate / many ] the part by controlling 
each automatic flow control valves 83a, 83b, and 83c by the sequencer 97, corresponding to the 
heating situation like each part of polished surfaces 14a and 16a, it can cool suitably, and the skin 
temperature can be equalized extensively. Therefore, the polish precision of a wafer can be improved 
remarkably. In addition, as for an exchange of the signal of a sequencer 97, and a thermo sensor and 
a feeding feeder or an automatic flow control valve, it is needless to say that wiring may perform like 
this example and wireless can perform. Moreover, the pressure which feeds a slurry is 2-3kg/cm2. 
With extent, although it is good, you may make it high voltage further. Moreover, although the 
above example explained the case where the supply path of two or more slurries was prepared in a 
top board 14, not only this but this invention can be prepared in a lower lapping plate 16. 
[0042] Next, an example of the operation of the double-sided polish equipment concerning this 
invention is explained. First, the case where a top board 14 and a lower lapping plate 16 are rotated 
to an opposite direction although the absolute value of rotational speed is the same is explained 
without making a carrier 12 exercise. That is, as shown in drawing 1 , a top board 14 carries out a 
clock revolution, and carries out the counter clockwise of the lower lapping plate 16. In this case, 
since frictional force completely acts on an opposite direction, that motion force is offset mutually, 
and after the wafer 10 has stopped, double-sided polish is made theoretically. However, in this case, 
by the top board 14 and the lower lapping plate 16, that peripheral velocity becomes large, so that it 
goes to that periphery. Therefore, polish is promoted and a wafer 10 is not ground for the further part 
from the part corresponding to the axis L of the top board 14 of a wafer 10, and a lower lapping plate 
16 by homogeneity. 

[0043] Next, scouring by carrying out the circular motion which does not rotate according to the 
motion device which consists of a configuration of having mentioned the carrier 12 above is 
explained. When the revolution of a top board 14 and a lower lapping plate 16 is not considered but 
only the circular motion to which a carrier 12 does not rotate is considered, according to the circular 
motion which does not rotate, all the motion completely same in respect of the member (carrier 12) 
which exercises will be made. This is the semantics from which all points serve as the same motion, 
is a kind of splash motion, and should just think that the locus of splash motion became a circle. 
Therefore, if turning migration of the wafer 10 is carried out through the carrier 12 which carries out 
the circular motion which does not rotate and it will say only within the operation by this motion, 
both sides of a wafer 10 will be ground by homogeneity. 

[0044] And when operating simultaneously rotation of a top board 14 and a lower lapping plate 16, 
and the circular motion to which a carrier 12 does not rotate Since the wafer 10 is held pivo table in 
bore 12a, when it distinguishes between the absolute value of the rotational speed of a top board 14 
and a lower lapping plate 16 especially (when rotational speed of the surface plate of another side is 
made quick to one surface plate), A wafer 10 is carried out the circumference of a companion to the 
hand of cut of the surface plate of a side with the quick rotational speed. That is, a wafer 10 will 
rotate in the predetermined direction. Thus, although the peripheral velocity is large at the top board 
14 and the lower lapping plate 16 so that it goes to the periphery because a wafer 10 rotates, the 
effect can be lost and a wafer 10 can be ground to homogeneity. In addition, what is necessary is just 
to control the rotational speed of a top board 14 and a lower lapping plate 16 so that one side 
becomes quick by turns in order to grind both sides of a wafer 10 to homogeneity. 
[0045] Next, other examples of the operation of the double-sided polish equipment concerning this 
invention are explained. Although the above example explained the case where two or more bore 12a 
was prepared, and two or more work pieces (wafer 10) were ground simultaneously, in this 
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invention, only a piece prepares bore 12a by which a large-sized work piece is held not only in this 
but in the carrier 12, and it can use also as polish equipment which grinds both sides of the large- 
sized work piece. In addition, there are work pieces, such as a wafer (circular) processed by the 
rectangle-like glass plate used for liquid crystal or the sheet as a large-sized work piece. In this case, 
a large-sized work piece will be arranged almost extensively ranging from the core to near [ that ] 
near the periphery of a carrier 12. It grinds at this time, mainly using the circular motion by the 
carrier 12 which does not rotate, and the rotational speed of a top board 14 and a lower lapping plate 
16 can be ground uniformly and suitably about the whole work-piece side, if it is made late to extent 
which polish unevenness does not generate. That is, although scouring becomes large, if the 
rotational speed is dramatically as slow as a periphery compared with the circular motion to which a 
carrier 12 does not rotate, it can avoid making it. almost participate in scouring directly by the 
difference in peripheral velocity at a top board 14 and a lower lapping plate 16. And since scouring 
is made good, rotating a top board 14 and a lower lapping plate 16 making the surface plate side in 
contact with a work piece always update, and supplying a liquefied abrasive material to the whole 
surface of a work piece on the average etc. can contribute suitably indirectly. 
[0046] Although the above example explained polishing equipment, as for this invention, it is 
needless to say that it is applicable suitable also for wrapping equipment, as mentioned above, 
although the suitable example was given per this invention and many things have been explained, 
this invention is not limited to this example and comes out not to mention the ability to change many 
within limits which do not deviate from the pneuma of invention. 
[0047] 

[Effect of the Invention] According to the double-sided polish equipment of this invention, the fed 
liquefied abrasive material is made to discharge from the hole for abrasive material supply prepared 
in the top board and/or the lower lapping plate that a liquefied abrasive material should be supplied 
to the polish section which the polished surface and work piece of a top board and a lower lapping 
plate contact, and grinds this work piece with an abrasive material supply means. Since according to 
this it is in double-sided polish equipment equipped with the carrier which carries out the circular 
motion which does not rotate, it becomes possible to supply the liquefied abrasive material of 
sufficient flow rate to said polish section and the skin temperature of said polished surface can be 
maintained to homogeneity, the higher efficacy that polish precision can be raised is done so. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/14/2005 



JP,2000-042912,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the strabism exploded view of one example of the double-sided polish equipment 
concerning this invention. 

[Drawing 2] It is the sectional side elevation of the example of drawing 1 . 

[Drawing 3] It is the top view and sectional view showing the carrier of the example of drawing 1 , 
and the whole carrier electrode holder. 

[Drawing 4] It is a sectional view explaining the important section of the coordinated means 
concerning this invention. 

[Drawing 5] It is the top view and sectional view showing other examples of the coordinated means 
concerning this invention. 

[Drawing 6] It is a sectional view explaining one example of the abrasive material supply means 
concerning this invention. 

[Drawing 7] It is a sectional view explaining other examples of the abrasive material supply means 
concerning this invention. 

[Drawing 8] It is an explanatory view explaining one example of an abrasive material supply means 
equipped with two or more paths. 

[Drawing 9] It is an explanatory view explaining other examples of an abrasive material supply 
means equipped with two or more paths. 

[Drawing 10] It is a sectional view explaining the abrasive material supply means of a background 
technique. 

[Drawing 11] It is a sectional view explaining the conventional technique. 

[Drawing 12] It is a top view explaining arrangement of the carrier of the conventional technique. 

[Description of Notations] 

10 Wafer 

12 Carrier 

12a Bore 

12b Hole 

14 Top Board 

14a Polished surface 

14b The hole for abrasive material supply 

15 Free Passage Hole 

16 Lower Lapping Plate 
1 6a Polished surface 

20 Carrier Circular Movement Device 

22 Carrier Electrode Holder 

23 Pin 

24 Crank Member 

24a The shaft by the side of an electrode holder 
24b The shaft by the side of a base 
28 Timing Chain 
30 Base 
32 Motor 
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40 Lifting Device of Top Board 

85 Feeding Supply Means 
85a Feeding supply means 

86 Free Passage Way 

87 Free Passage Way 

88a, 88b, 88c Feeding supply means 

88d Feeding supply means 

89 Distributor 

97 Sequencer 

98a, 98b, 98c Supply path 

99a, 99b, 99c Thermo sensor 



[Translation done.] 
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(54) DOUBLE-SIDE POLISHING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To supply a liquid abrasive of a sufficient flow rate to the 
polishing part by forcibly sending the liquid abrasive from an abrasive supply hole 
arranged in an upper surface plate and/or a lower surface plate. 
SOLUTION: An abrasive supply hole 16b is arranged in a lower surface plate 16. A 
forcibly sending supply device 85 for forcibly sending slurry is composed of a slurry 
storage tank and a slurry sending pump. A communicating passage 86 is composed of a 
vertical pipe 86a communicating with the hole 16b by passing through into a hollow 
autorotating shaft 36a, a horizontal pipe 86b communicating the vertical pipe 86a with 
the sending supply device 85 and a pipe joint. The slurry pressurized to high pressure 
is sent through this communicating passage 86 to be delivered from the abrasive 
supply hole 16b. Since the slurry delivered from the abrasive supply hole 16b flows to 
the outer periphery from the central part by centrifugal force by being received to the 
polishing surface of the lower surface plate 16 by this abrasive supply means, the 
slurry can be sufficiently supplied to the whole polishing part 
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^2 4K*n^*i3*C£0TeSftfc£&©*-* (-w 

?ffi#2 4&HXSUb3#. tt!/tl 2m-Xfc 

BB«Cft{cBB6?\ *7>>**f2 4tt*ffi3ffl*ft 

«. * + y+*A'y-2 2**Hitc3^-r'5ci*J-r* 

5. ^*£2#©tt*Stt©^J5fctcj:^T2 

D-ir*;U^-2 2 4£— WbLrS»r*S«fc 
^KThtf. HI©*-7>i'8H5f2 4©i8S&(cJ:o-t\ 
* + 2 2*S<il,Wr»raHtt3tfSCi** 

-e^S, "T4:b*>, XYx-^;u©il^-rS2f6(cSy; 

2 2©®g& (tci/«:c»naitt) {c#aue 
■rftto*. x#s?>'Yfi6©a5«^-?-n-?na:sw{ciEa& 

$ 5 > i - >3f ©«#£*>■£*> X#SC/Y 
#©IE8b$flt£ij6ffl-f Stir, «9E»*fti— «efbl/ 
+ >;i»*;U^-2 2£» (B*ELttl»paUft) 5 

■&rfe«tt>. c©*§<£«, ^fi2fi©*-^^ffiffl-rs 

C 4 K4 S *S . ■=&- * *&m-? £ C 4 -CJSIhI RSSb©ffe 
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CCfcgeL4l,^a*©2^X7c3IS65:f#-SC<t*St , * > -£ 
(DMMZ V * 1 0 ©W^{t*iJ/BT # 5. 
[0 02 7] 36 STSISHffcJB*- ^T$> 9 . Tgfil 

1 6*e(ES-tt*»*«»T**. mtf. *>-F^& 

«T5eM i 6©@K$iiK:eg$-st:4> <U». 3 8 ttiJt 
SHIte^tt^a-r*D. ±£S1 4£SjK<*-e-£. T 
^Hfeffl^- * 3 6 £H«(CS»*- ^BfiStfJ t 

r'J-fl 2<Dmm 2 aftftgS^ftfc^x-^l 0£. 

02 (Cjjs-rJ: 5 K±S1 1 4 4T3SS 1 6 flf > F-f v 

^-©^i-^OWSJjnX^fjr^n-S. C© 
Hi. 9*-'M 0*J«EStl4*«. SK±^14ffll 
ER»6h«llE#aKJ:5 (El 0#jgQ . 
2*EE*WfliU SADnJEE^-h^ l 4©Sa-C$, 

20 Kj¥M3t5x7^?i'SSTJiail4(Z)'>x-;M 
0^©ifBE^*^ir-5<fc^{cbr4>J:^. COxr^ 

H0E3]*l®&~CZZ><, 4*5. ±5^1 4fiiJtclJJnff#a 
©flfeic±^l 4*#Baft$#S#K^ai4 0*JRtf 6 
n. ■> * - /M 0 ©*&f f© 4 * a £{£ f»T4. 
[0 02 8] tfc. SHC^Tcfc^K. 6 2Hn--7t 
±^S14{cSSb. *©±5e^l 4©++ U 
+•1 2©BKWtt35n^©»#x*llJli^"*«W»±# 
IS©— 0tr&S„ COO-5 6 2B, Si:{c_hSI8 1 4 
30 ©^JSl 4 ctcS«f*J:5. *#3 0±©±^S1 4 

140+t'Jtl2 ©BCCW4^|SJ^©^S6* 

[0 02 9] -A(C, ««©fFaBW©ttit&#S{CO«,>-c, 
Hi&0 ( H3tc^tr»rSi9rr«. ±Si4Kii, * 
©±SM1 4©WSM1 4 ai^x-^i OtfSMLT 

»•> *w> i o zwm-r&wm^. xzv- <«k© 

40 ffjSftl) *«lfr-i-SWJ«UiW&ffl©?L 1 4 b VtSHZti 
r t» *. C ©iF^J«l&m©?L 1 4 b tt, * * wm o 

<DW*K3SH»*^itai,>^:*S<f«:aaR:Rwe»iati 

Bttfc*. 4*5, :43W6W©W«W«fcffl<Wll 4btt, 
1 4 EWBtlCfltfSi 5 . ^tf-c 2 1 

4*5, #!96fifl©W£S!ltt*&fl§©?l 1 4 b 
«. ±3eSl 4fc±T*|Hj{cSjil/TS^e>tiruS. 
50 Ssfc. H3rBw8&l>#. S 1 0 © «fc 5 (cVBffita^ 
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m<D7Li 4b©±«ucB:y»-^a?*J«SStir*j?), 
#>:^KJ:^T»#±tf6ftfc^©W«*»«. II 

[0 0 3 0] -eur, *+y-t-i 2K»:, 
©?L 1 4 b <fc S ftfcSeR©WB3iJ£SBfiS itCt 
Omm (TIeM 1 6 ) ©5F^M I6aWx-/M0ii 

?L1 5tt. ft'Jf 1 2©aS*fcIW*J?it&lMiMI 
K. ^fc»»cRtt6fi*iKJ:<. J^K 
^»tt*©*JMKJE3*»at>©Ttttt«,». ftfc, I3(C 
TnbfcUffiOTCtt, tt'Jtl 2 ©■£*£. 
2©RJH*ISUC»^5»?L1 2 aEhtHifc. £ff-C5 
ffl©R^©Jiil?L 1 5*W*&*irir»&. 
[003 1 ] CO+t'J+12 (C=kn«» j£t£©W®Ss 
*. SWStiif*-- 'M 0©Wffi«:*fai{c«»&-r*c 

VZ<DWmmK *t';tl2 (CUV ft:?Lr*&2»L 1 
5rfP6S£fti5%, 'Ji-^lOOlKifglieai 

», w*ftfl*«6— ft-c*. 9x-sm oomretia 
tt©www*. sf*©w®w^sa©is^ <t emmc, jn 

[0032] ^C, 0 6 ~H 9 ^l§©# 

*s*a*«wr4iWEia'c*4. *&. B82WH9cc 
am) <DmsM&zffiz.zwmmmz¥-mzmm-?z>m 

[003 3116 CC« V fffiEWg® 12a, 1 4 a <t W 

E'js-^ i o*ssttit^<Wx-/M o^w^-r-5. 

Ml 6KRWfcWJ»W«|&JB©*Ll 6 bifih\ EEMZtl 

*»6*ljS§*i3. 8 T5£Sil6£S 
3g$tf£*£S3fc!p|&3 6 a©tt<fclci:T#fflfcE3tiT 
WW8#fcfl3©?l 1 6 b tcXST £±T* 8 6a, *© 
±T^8 6 a £JE3£ft£SK8 5 i*lifS*ft8 

6b, RcflWfc^KJ:oTl»sssftTt»4. c<omm 
SWJWSI&Jf ©?L 16b*>6ttffl;**iS. C ©ff^Jgi; 

*&#R{c«tn«. +»4istcD^7y -=&SiS8B!j{c«Te 

K«nEW*a5^ttfc <JB8) ^(Cif^ffil 2 a, 
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1 4 a£J?iICC*&aJU WB®1 2 a, 14a©SIig 
K**&-<fcTr*4. T3E3S1 6©4U>fflCR»*& 

nfcW«M8efll©7L 1 6 b*>6tttmofc^5 U -B, 
TsEMl 6©W^®1 6 aJCrgtt^ft, jfcCirfJTitJiMB 
4»&9M"^HttcWiS. C©fc#. Wg^J#^«©?L 

1 6 b«— 3-c»*-5*s. *5 y -£Wg8|5£flcM-# 

[0 0 3 4] I7(Cli, fifaWSffil 2 a, 14 ate? 
Btfx-.nl oa*g$4l/C*-©tf x-.nl 0*OTgr* 
"id VF8^%tt©9Fftffll 0*5 y-) *^f^< . ±M 

mi 4icm-ffcMrnmm^moni 4 b bbss*i 
tcx y - $ # sMNftfe^R&CT * s . 

8 5 att*5y-£E£-f SE£«if6^§f* , 3, X5 
y-*»STS5r>d». S^7'J-^E1T5^7' 
**>6*fiS*h*. 8 7 «3BMST* 9 . ±S^14* 
i«3*44'2&S<ill*3 8 a©tt^K±-Rfiri6l(CESn 
rE3S«IS«il8 5 a tcmmt Z±TW8 7ai, -5-© 
±T«8 7 a*»6»«LTWJWiW«&ffi©?L 14b KiS 

s-r-s^i&trs 7 b. aofWi^Kiorfltessn-c 

20 C©3jlSg8 7£?>LT, ISJEKJnEESnfc*^ 

y-3wai6*i-cfFfiBw«i&ffl©?Li 4 ba^ttmsn 

5. t:©WjeJW09&*S(cJ:*itt. +»ftitt©^7V 
-*^$O0 < jK:ffilK:Bf(fB¥FSa5^J& (JESS) T*. W 
Kif^ml2a, 1 4 a£#S&C<£iPU ffgll 2 
a, 1 4 aOiliSg^- ^fct?#-5. &te, gI6tciS 
L fcWBaO«&*R 4 . H 7 (c^ b/cW^J^^g i 
*rl5^{C5W^Lrfe«fc^©W^Rr*0, lill2 
a. 14 aC^Mg^S e»«:ffTl(C±&— {fcr*-*.. 
[0 03 5] <X«C, S6RCflgI7©3US«©J:5(C v X 

30 7';-*EST5cfc, +7>!EciSfi©xvy-%we 
su^«a&-rsct3W"r*s»^©ffis«uiMc-3i,»r 4 tfc 
t0Hkes-^»rtt9i-rs. »»o. 5 y » h;i-©x^ 
y-^WBSSPtcea&ufctB^i, fl^3. o y» h;u© 

l[51©•i7 3:->'^©W®IS ; £•6 OftiL, SilT^WiF^ 
I!I (IIW-C3 0 0») S^WCCff ofc. ^7 

y -©ffiatw©^#«iH]-i r s. t^m i 6 ©^ffl 
( w^® ) ©^aarfii tcs* ^tttcs t»m <mm# a 

>h4tSL/t, ^•©^■a'J^-<>h©«®Sttk:ot < i 
40 r, wmummtettf (o»> «r^fer6 0»g#{caijs 

L-fc. f or, ^©sucaas^ccfcwssssa©- 5 ! 1 

*Mt. RCf«@©aB3e^»fc*JW4««S#^>HH© 

i-Cj»ISiifcS'Jx-y\«ic < JfOs-^©^ 
|SjiC^«c-5ffigtC8*>3f©a , JS#^> hS:RSL/-C, 
©§aiJS^< > h ©/5 3 €:a'IS b X V x -^©Jl $ ©;< 

[0 03 6] «TK30Bg**ttWJ-4. 5feT, TSS 
l 6©^MS*«:ot,ir§iBj-r^„ fe&o. 5 y 
so zmtustcm&te. mmmtam (owe 



C8) 

ttg&fi2 2gT*-5fcfeOii, 3 0 0»*«il/fcl* 
3 4£(C£-C_[J*U 8EJ3;T?ift 1 2g©i> 

SKtfi3MSr*-5fc. cntc?tit, ^#3. o 

*) . -&iHi©ajSNF#©#ais=i< -f > h ra©&&©^--7 y 

oft:. 10 
[0037] -XtC* WgmT.2tl1tV x-"<Dm2<D'* 

mo-rt^y^-e&rttc -f ftfcj^. ftfl-o. 5 y v hfr 

fc. C©£5it. 0 'J v b)l>Zm£LtcW& 

4, 16©ifgll4a, 1 6 a©ifSS (¥F^?£M 

4a. 16a ©£SEfi&©^-7 , >+5:/Jn3 < TSCiii 
f^-S. C©J:3fc$FSi® 1 4 a. 1 6a©SIiSgK: 

mwrz. z-zzomsmb* wsmmsmwi 1 4 b 30 
# en. *<Dm&<Dwm8}m&m<Dji 1 4 b KStjfcu 

08©JUS^|-r«. «ifc©ES£«l&£Sg8 8 a. 8 8 

b. 8 8c/&>e>. ii^iitc^^nfcf 1 ^^ h y e>- 
$89, RzmmiiPizmzwmm&imi&stizm®. 

©gfe£ilIS§ 9 8 a . 9 8b, 9 8c^LT, X^'J- 
*SW®»l^|i&ffl©7Ll 4 b*>6R±ffiS#S. &*J. 7 s 

*or«i&r44ifti©fias-c*s. 9 7 40 
■c* o , •&w^a«$&ffl©?L 1 4 b (Di&micm^titc 

ggt>t-9 9a, 9 9 b. 9 9cOff^t. 
mm<DEEMim&m8 8a. 88b. 88c tttg4HI# 
ZMZ. Cft(CJ:«P. #{£i£ig8§9 8 a. 9 8b. 9 8 
c^SSnT§iF^I«&ffl©?Ll 4 b*>6tttH§n.5.X 
5 y -©^s^^coi,i-r7 < - km* *«W®iu. w^m 

14 a. 1 6 a*te*ll/C. -e©*®?Sg£— £<Ctt& 
[0 0 3 9 ] T&toS. §JE*«*&^g8 8 a . 8 8 

b, 8 8c&cte. ^7 y-©?as*ii^-r-5>$ so 
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>^i. JEiiTSX5y-©S£S^pJ^-C#S^>7'l? 

a^^en-ci^s., se-^r. SEBtSMSgss 8 a. 8 

8 b, 8 8c4, 9 7tM9T4C t(C«fc 

,T, IMHa, 1 6 a<D9FJ81l!l#S£<ft£-r&flS 

timmowmmemmoii 1 4 b ^a. z * y -©«*& 

•5. CftfcJroT. $F^®14a. 1 6 a ©SSPfiCJn 

[0 04 0] Sfc. S9©*3HS^r«, ff^^g 
8 8d*6MSt, ^t©ga&SS*$U®#8 3 a. 8 
3 b, 8 3 c. 7 s -f X h y t'i-$8 9, RU^m&Pi 
*iise8&3?#> 6*Sf£S ft 5«^©«$&eSg 9 8 a . 9 
8b. 9 8c£7>bT. *9y-*«BfflW#l&fli©?L 
1 4 b^6ttHi§ti:-5>. 9 7«S>— 7->-y--T*D. # 
W^FU^*&ffl©?L 1 4 b©£^CtieiS:3tt;fcfi«-te>-? 
-9 9a. 9 9 b. 9 9cCf^i»»T. ^©SlS 
ffimMS®fr8 3a. 83b. 83c Kjg^Hl^jttS. 
CtifciO. -&^f&MSS9 8 a. 9 8 b. 9 8 c £i&ft 

ji!sS£. l®a©tBWfeS*(iaW8 3a. 83b. 83c 
tCfcoTIWffiJU igfHa, 1 6 a£<$£PLT. 

©Straus*— ©e 3u#-r * . 

[0 0 4 1 ] C©<fc5(C. &&WiffiMMWft 8 3 a. 8 

3 b. 8 3 c*. Jr>1f-9 7-f$lJffl)-r-5CiK:J: 
ot, ffglHa, 1 6 aCD9FJMbP£<A£-*-£3 

{th&mvwmmvmmoxL ub^a, * ^ y -©{**& 

g*it^>-t*ti. W^ffi 14a, 16a ©SSPtiiXDJnif&tK 
iHfcMfEUTSf^Kii^ip-c^. -e©SffiSK*^®fl«j«c 
*&-ftCS4. S£oT. ■?x-^©W^?fg*#L.<fnI 
±-C#-5. fe*J. ->--5r>-y--9 7i, att-fe>-y--, 

-*£Sir*EE*tt. 2~3kg/cm ! gfltCJ:l,» 
S6fcHfE£CCUTfem». JtLh©^teM-C 
tt. ±£S 1 4KSi!^©^7 y-©ft»«BS*Sl* 

[ 0 0 4 2 ] ^(C. #26HJK*a>sjaj®we«g©&/B 
*ft©— wtco^-csftB^-ra. 5t-r, +tyti2%i 

-rs. -r**j%, m 1 cc^-r i ^ cc. ±^i 

4 ttmHIlS* S *. TS^ 1 6 «JS^fH-|hIKS i±5 . 

©3ia&^3*sffiSK:tBasn-r. ai&WKitt^x-^i o 

tt±So?tt«!S-rMffi©W^*!^Sn5. ffiL-. c©n 
^{Ctt. ±^14SDnFSS16-C«, -€-©^^|fiI 
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<D±m& 1 4K.CFFSS 1 6 (DttiSL JC*tJ£-r*8K5* 
<fc5W^JBte^*C3M§T*. ±5ESl 4 StTF^S 

i 6 oisiis***^ y+ 1 2oe(ELttCiRaab 

S&SrlT^att* ( + t«tl2) 0it0jSr*<HDI 

«&£&5swrc. — a©s»asfr*c& o , sttaftoa 
a**TS*+ y+ i 2*/i*u -)i-^io*g§8 

[0 0 44] ^L/t, ±5ES1 4<fzT5E^l 6<DM$zM 

tot* y+i 2©a«L/a^na*i*Hi*ccf3* 
i o ^<om^^&co^m<o^M<om^ji°i^ a 

±Sffil 4&tTFSfil 6rte, -E-CD^fig^ 

4b\ «)x-^ 1 0 CDi33D&£:£!— KWlSTSfttt, _hS^ 

1 4 £TSS2 1 6©H«a«*SSK:— **sa< «c*«fc 

[0 045] #0C, 2(s:^8(C^^5PfHWgigg(D^ 
momil 2 a*SR»6*i, ISifcO?-* (^-'M 

-*#«fS3*i£2?Ll 2 aSHK^RH *r<D-*M 

2 CD 6 * to ft: otH «£ffiEj(C 

iesnsci^&^c ccDt^, y + i 26c<tse 
fflaK©a^t?^a«i*w«f^*s^:* < 

*©ms2S3W*tyti 2©SRL/&l^Ra«6K:J:b^ 
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[0 046] «±CD«S^I"C«^ y 2/>y«BCCOlir 

#*HBtt^ * tr>^WEK:fc»a«:aHr 
frS.ottfcn&r**. £LL, *«H«co*»attSBfcW 

[0 047] 

cn^Ccttitf, g£oft^RaB&*f£*+ y 

[s i ] *mite&frzmMmm&m<D—mmm<D&m 

[0 2] Hl(DSISS«<OWJBfffiB-r*S. 

[H3] HioJOfcW©* + y+i+ + y+*/uy--© 

[04] ^aqBfc^^saSB^aoSWSrBWB-rSRffi 

30 0-C£>£ o 

[H5] *»wcc^^sa^a©ffi©is»«*^r^ 

[0 6] *^4C3^^*W«BW«lft*So--*Si« i 6a» 

[0 8] «B^*«iLSW^«l&#S©— SO(l«* 

[B9.] «B^*«ASW^«»#S(Z>ffeCD«fi« 
40 £tft§IJT£l&Hj0-c*£ o 

[010] ^m^©wsm«*&^s*siffjT^B5nffl0 

[011] fi6*Sffl5*8i9!-r*BfffiH'C**. 
[012] fi£3fcSW<E>* + y+©BK%R98T*TlBH 

1 0 

12 tt'Jt 
12a jg?L 
50 12b ^ 
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1 4 ±JE$* 

1 4 a wmm 

14b ff«ftg{g&ffi<D?L 

1 5 mmii 

1 6 

16a WgM 

22 

2 3 t*> 

24 ?7>?mt 

24a #rt>^HBI<D** 

2 4b m#m<oM 

28 £^ $ >^*-> * 
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* 30 m& 

3 2 

4 o ±5m<Dm-mmm 

8 5 JE^«^*|g 
85 a EBSfftifc^a 

8 6 aiijs 

87 Silgg 

88a, 88b, 88c EiH«|A^g 

8 8d EEim^Si 
89 f ^F'Jt'a-3f 

9 7 ->-y>u-- 

98a, 98b, 98c gfe&igK 
99a, 99b, 99c iSg-fer>1f- 
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